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(54) LAMINATED FABRIC AND AIR BAG 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a laminated cloth having excellent adhesiveness between a 
resin and a woven fabric, no adhesion between woven fabrics by an additive and excellent weather 
resistance by a simple production method, to provide a method for producing the laminated cloth and 
to obtain an air bag. 

SOLUTION: A polyurethane resin containing a polyester polyol containing >50 wt.% of an ester unit of 
a trimethyl-1,6-hexanediol and an aliphatic dicarboxylic acid and having 500-5,000 number-average 
molecular weight and a diisocyanate compound is laminated to at least one side of a filament woven 
fabric made of a synthetic resin to give the objective laminated fabric. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Trimethyl -Lamination cloth which comes to laminate the polyurethane resin with which the 
ester unit of 1 and 6-hexandiol and aliphatic series dicarboxylic acid is contained 50% of the weight or 
more, and number average molecular weight consists of the polyester polyol and the diisocyanate 
compound of 500-5,000 at least on one side of the filament textiles made of synthetic resin. 
[Claim 2] The lamination cloth according to claim 1 whose aliphatic series dicarboxylic acid is an 
adipic acid. 

[Claim 3] The lamination cloth according to claim 1 to 2 with which polyurethane resin contains a 
flame retarder. 

[Claim 4] The lamination cloth according to claim 3 whose flame retarder is chlorinated polyolefins or 
a thiourea compound. 

[Claim 5] The air bag for vehicles which consists of a lamination cloth of claims 1-4. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the air bag for vehicles which used the lamination 
cloth which coated the filament textile fabrics made of synthetic resin with the polyurethane resin 
which used aliphatic series polyester polyol for textile fabrics especially about the air bag which used 
the lamination cloth and it which come to coat specific polyurethane resin, its manufacture approach, 
and it. 
[0002] 

[Description of the Prior Art] In recent years, the air bag for crew's security in an automobile has 
spread quickly. In case of the collision of an automobile, a sensing pin centerjarge expands an air bag 
momentarily by this gas by generating an elevated temperature and high-pressure gas in response to 
the shock of a collision, and an air bag protects crew's face and head to a front collision, and 
protects a head, built-in, etc. to a side collision. An air bag uses the plain weave cloth of high 
intensity using the 400-1 000-denier filament yarn made of synthetic resin, such as polyester, 6, and 6 
nylon and 6 nylon, conventionally. An improvement to the inside, external surface, or both sides, such 
as thermal resistance, weatherability, fire retardancy, and air shutoff nature, sake, In chloroprene 
rubber, the Krol sulfonation polyolefine, and synthetic rubber and the elastomer like silicone rubber, 
by spreading and the base fabric which carried out the laminating, it is formed in saccate and 
lightweight and a thing foldable in a compact are demanded. 

[0003] The air bag which formed the thin film of silicone rubber in textile fabrics is indicated by JP,2- 
270654.A. However, although silicone rubber was excellent in thermal resistance and weatherability, 
the lamination to textile fabrics was difficult, and mold grew in the obtained film and there was 
[ **** / that there is a problem in respect of a life ] a problem of being easy to generate a pinhole. 
[0004] The air bag which laminated polyolefine system resin, such as ethylene propylene rubber, an 
ethylene-vinyl acetate copolymer, and ionomer resin, in textile fabrics is indicated by JP,4-97842,A. 
However, these resin was not enough as an adhesive property with textile fabrics, weatherability, or 
the expansibility of an air bag. 

[0005] The polyurethane obtained from a polyol content vinyl chloride copolymer and isocyanate by 
textile fabrics is indicated by JP,4-143145,A. However, by these resin, since a vinyl chloride 
copolymer was contained, when the plasticizer is added and the air bag was saved in the state of 
receipt for a long period of time, there was a problem that a plasticizer loomed and base fabrics were 
sticky. 
[0006] 

[Problem(s) to be Solved by the Invention] The technical problem of this invention of the adhesive 
property of resin and textile fabrics is good, and is offering the air bag without adhesion between the 
textile fabrics by the additive which was excellent in weatherability and used the easy lamination 
cloth of the manufacture approach, its manufacture approach, and it. 
[0007] 

[Means for Solving the Problem] As a result of examining the various charges of a laminate material 
wholeheartedly in view of this trouble, by using the polyurethane which used specific polyester polyol 
for the charge of a laminate material, this invention persons were excellent in the expansibility of an 
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air bag, an adhesive property with textile fabrics, weatherability, and pinhole-proof nature, thickness 
by the additive which comes up and is not ** was thin, were lightweight, found out that a high 
intensity air bag was obtained easily, and completed this invention. 

[0008] That is, this invention is trimethyl. -The ester unit of 1 and 6-hexandiol and aliphatic series 
dicarboxylic acid is contained 50% of the weight or more, and it is related with the lamination cloth 
which comes to laminate the polyurethane resin with which number average molecular weight 
consists of the polyester polyol and the diisocyanate compound of 500-5,000 at least on one side of 
the filament textiles made of synthetic resin. Moreover, this invention relates to the lamination cloth 
whose aliphatic series dicarboxylic acid is an adipic acid. Furthermore, this invention relates to the 
lamination cloth with which polyurethane resin contains a flame retarder. This invention relates to the 
air bag for vehicles which consists of the above-mentioned lamination cloth. 
[0009] 

[Embodiment of the Invention] The lamination cloth of this invention consists of polyurethane resin by 
which coating is carried out to one side or both sides of textile fabrics and textile fabrics. Even if the 
laminating is carried out to the shape of a field on textile fabrics, it sinks in between the filament yarn 
of textile fabrics, and coating of the polyurethane resin may be carried out. Introduction and textile 
fabrics are explained. As textile fabrics, gay polyester, such as polyethylene terephthalate, The copoly 
ester which copolymerized aliphatic series dicarboxylic acid, such as isophthalic acid, 5-sodium 
sulfoisophtharate, or an adipic acid, etc. for the acid component which constitutes the repeat unit of 
polyester, 6 and 6 nylon, 6 nylon, 12 nylon, 4, and 6 nylon and those nylon copolymers, The polyamide 
which copolymerized a polyalkylene glycol, dicarboxylic acid, amines, etc. to nylon, The aramid 
represented by copolymerization with PARAFENIRENTERE phthalamide and the aromatic series ether 
etc., A continuation monofilament or multifilament yarn, such as synthetic fibers, such as ape phon 
system resin, such as a PARAFENIRENSARU phon and Pori Sail John, and polyether ketone resin, a 
carbon fiber, and a glass fiber, can be used. 

[0010] That whose size currently used conventionally is 400-1000 deniers as the above-mentioned 
filament yarn is used. The weave for obtaining textile fabrics from filament yarn is a plain weave, twill, 
etc. as textile fabrics — the ground — things, such as 50 - 250 g/m2, and reinforcement of 150- 
1000kg / 3cm width of face, have desirable eyes. 

[001 1] Since coating of the above-mentioned textile fabrics is carried out with polyurethane resin, 
various additives may be included in filament yarn itself at the production process or the processing 
process. For example, a thermostabilizer, an antioxidant, light stabilizer, a lubricating agent, an 
antistatic agent, a plasticizer, a thickener, a pigment, a flame retarder, etc. can be made to contain. A 
flame retarder etc. can also be later infiltrated into textile fabrics. 

[0012] Next, the polyurethane resin with which the above-mentioned textile fabrics are coated is 
explained. The polyurethane resin used for this invention contains the polyurethane resin which giant- 
molecule polyester polyol and a diisocyanate compound are made to react, and is obtained. The 
above-mentioned giant-molecule polyester polyol is 3, 3, and 5-trimethyl at least. -It is 1 and 6- 
hexandiol and/or 3 and 5, and 5-trimethyl. -It consists of 1 and 6-hexandiol (it is trimethyl about the 
following and these -it is called 1 and 6-hexandiol (TMHD)), and aliphatic series dicarboxylic acid, the 
whole contains an ester unit with TMHD(s) and aliphatic series dicarboxylic acid 50% of the weight or 
more, and an end is the thing of an alcoholic hydroxyl group. Therefore, as giant-molecule polyester 
polyol used by this invention, the mixture of (1) aliphatic-series dicarboxylic acid and the polyester 
polyol of TMHD, (2) aliphatic-series dicarboxylic acid and the polyester polyol of the mixture of the 
polyol of TMHD and others, (3) aliphatic-series dicarboxylic acid and the polyester polyol of other 
polyols or other polyester polyols, and the above (1) or the polyester polyol of (2) is mentioned. 
[0013] As the above-mentioned polyester polyol, the macromolecule polyester polyol of 500-5000 
has desirable number average molecular weight (especially by this invention, unless it refuses, 
molecular weight is shown with a number average). Since the solubility over a diluent falls with 
[ molecular weight ] 500 [ less than ], spreading nature is inferior, and in exceeding 5000, it becomes 
inadequate in respect of drying and blocking resistance. 

[0014] As the above and other polyols, (1) ethylene oxide, propylene oxide. The polyether polyols it is 
incomparable from a polymer or copolymers, such as a tetrahydrofuran (2) A glycerol, trimethylol 
propane, trimethylolethane, 1, 2, 6-hexane triol, 1 and 2, 4-butane triol, Pentaerythritol, a sorbitol, 
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ethylene glycol, 1,3-propanediol, 1,3-butanediol, 1 ,4-butanediol, neopentyl glycol, Pentanediol, 
hexandiol, octanediol, 1, 4-butynedioI, The low-molecular glycols of saturation, such as a diethylene 
glycol, triethylene glycol, and dipropylene glycol, and partial saturation are mentioned. As polyester 
polyol besides the above (3) The polyester polyols obtained by carrying out ring opening 
polymerization of the cyclic-ester compound, (4) polycarbonate polyols, (5) polybutadiene glycols, and 
the glycols that added ethylene oxide or propylene oxide to bisphenol A, and were obtained are 
mentioned. 

[0015] As aliphatic series dicarboxylic acid, the acid anhydride or acid chlorides corresponding to a 
dibasic acid or these, such as an adipic acid, phthalic anhydride, isophthalic acid, a terephthalic acid, a 
maleic acid, a fumaric acid, a succinic acid, oxalic acid, a colon acid, a glutaric acid, a pimelic acid, a 
suberic acid, an azelaic acid, and a sebacic acid, are mentioned. 

[0016] The polyurethane resin of this invention may contain the low-molecular polyol other than 
macromolecule polyester polyol as a constituent. As low-molecular polyol, the aliphatic series dibasic 
acid ester of polytrimethyl hexandiol especially a horse mackerel peat, or said various kinds of low- 
molecular polyols that can be used for macromolecule polyol manufacture can be illustrated. As for 
the amount of the low-molecular polyol used, it is desirable that it is 10 or less % of the weight of 
macromolecule polyol. It is because the solubility over the adhesion over textile fabrics and the 
diluent of the coating coating obtained will fall if an operating rate exceeds 10 % of the weight. 
[0017] The diisocyanate compound in this invention means the diisocyanate of aromatic series, 
aliphatic series, and an alicycle group. Specifically 1,5-naphthalene diisocyanate, 4, and 4'- 
diphenylmethane diisocyanate, - diphenylmethane diisocyanate, and 4 and 4 '4, 4'-dibenzyl 
isocyanate, Dialkyl diphenylmethane isocyanate, tetra-alkyl diphenylmethane diisocyanate, 1 , 3- 
phenylene diisocyanate, 1, 4-phenyIene diisocyanate, Tolylene diisocyanate, butane -1, 4- 
diisocyanate, hexamethylene di-isocyanate, 2, 2, 4-trimethyl hexamethylene dHsocyanate, 2 and 4, 
4-trimethyl hexamethylene di-isocyanate, Tolidine di-isocyanate, a cyclohexane -1, 4-diisocyanate, 
Xylylene diisocyanate, isophorone diisocyanate, dicyclohexyl methane -4, 4'-diisocyanate, 1, a 3-bis 
(isocyanate methyl) cyclohexane, methylcyclohexane diisocyanate, etc. can be illustrated. In order to 
laminate the external surface of textile fabrics, the diisocyanate which an isocyanate radical like 
aliphatic series and an alicycle group combined with aliphatic hydrocarbon from standpoints, such as 
weatherability, is desirable. 

[0018] In this invention, a chain expanding agent can also be used for polyurethane resin. As a chain 
expanding agent, ethylenediamine, propylenediamine, a hexamethylenediamine, diethylenetriamine, 
triethylenetetramine, isophorone diamine, dicyclohexyl methane -4, and 4 -diamine can be illustrated. 
Moreover, the diamines, for example, 2-hydroxyethyl ethylenediamine, which have a hydroxyl group, 
2-hydroxyethyl propylenediamine, G 2-hydroxyethyl ethylenediamine, G 2-hydroxyethyl 
propylenediamine, 2-hydroxypropyl ethylenediamine, G 2-hydroxypropyl ethylenediamine, etc. can be 
similarly used for intramolecular. 

[0019] When the polyurethane resin in this invention uses an amino-group content compound as a 
chain expanding agent, a terminator, or a stabilizer, it is desirable that the range of amine ** of the 
obtained polyurethane resin is 0-10 (KOHmg/g). The amino group contained if amine ** is in this 
range, and said trimethyl -It is because it has the adhesion lamination fitness which was excellent to 
textile fabrics according to the effectiveness of the soft segment of 1 and 6-hexandiol. 
[0020] As for the polyurethane resin used by this invention, it is desirable that number average 
molecular weight (Mn) is within the limits of 5,000-100,000. When number average molecular weight is 
less than 5,000, drying [ of a coating coating ], blocking resistance, and coat reinforcement are 
inferior, in exceeding 100,000 on the other hand, viscosity becomes high too much and spreading 
nature worsens. 

[0021] In this invention, a flame retarder can be added to polyurethane resin. As a flame retarder, a 
thiourea system compound, a halogen system organic compound especially chlorinated polyolefins, a 
phosphorus system organic compound, an inorganic flame retardant, etc. can be added. As chlorinated 
polyolefins, for example, the copolymer of monomers, such as an ethylene homopolymer, a propylene 
homopolymer, or this, and other olefin system monomers is chlorinated, and especially chlorine 
content has 10-40 desirable % of the weight one to 60% of the weight. Moreover, as for the number 
average molecular weight of this chlorination olefin, 5,000-200,000, especially 10,000-100,000 are 
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suitable. A solid regulation target does not ask. It is desirable that the additions of chlorinated 
polyolefins are polyurethane resin (1) / chlorinated-polyolefins (2) =5 / 95 - 95/5 (% of the weight), 
and if it is this range, the compounding ratio of polyurethane resin (1) and chlorinated polyolefins (2) 
can be set as arbitration. Although polyurethane resin and chlorinated polyolefins originally have bad 
compatibility, since the polyurethane resin which consists of specific macromolecule polyol is used for 
the above-mentioned constituent used by this invention, they have the description it is featureless in 
a uniform and transparent solution. 

[0022] The usual coating methods, such as the approach of coating with sticking by pressure or 
heating of an approach and a urethane resin film which applies the solution of the above-mentioned 
urethane resin, and is dried and coated as an approach of laminating above-mentioned urethane resin 
by spreading and the laminating, and the extrusion laminating method, and the dry laminate method 
using adhesives and hot melt adhesive when still more nearly required can be used. 
[0023] usually independent [ in ketones, such as alcohols solvent:acetones, such as ester 
solvent:methanols, such as aromatic solvents, such as benzene, toluene, and a xylene, ethyl acetate, 
and butyl acetate ethanol, isopropyl alcohol and n-butanol, a methyl ethyl ketone, and methyl isobutyl 
ketone, ] as a solvent for the dissolution, when applying by using polyurethane resin as a solution — 
or it can be mixed and used. 

[0024] Although the film of polyurethane resin can also be obtained from a polyurethane solution, it 
can carry out heating fusion of the polyurethane resin itself obtained by the reaction of polyester 
polyol and isocyanate, and can use it as a film with an extrusion process. 

[0025] the thickness of a lamination layer — 1-100 micrometers — desirable — 5-30 micrometers - 
- it is — the amount of coatings — 10 - 200 g/m2 — it is 20 - 100 g/m2 preferably. Coating of the 
lamination layer may be carried out all over the textile fabrics which constitute an air bag, and as long 
as the average porosity seen from the whole air bag surface is 2ml[/cm ] 2/min, coating of it may be 
carried out partially. Since of urethane resin and tearing strength join the reinforcement of 

textile fabrics by laminating urethane resin, the mechanical strength of an air bag improves. 
[0026] 

[Example] Hereafter, although an example explains this invention concretely, this invention is not 
limited to these. In addition, especially"%", the case where it is shown is removed, and also "% of the 
weight" is shown, and a "ratio" shows a "weight ratio." 

[0027] (The synthetic example 1: Composition of polyester polyol) 1,578.2 g and an adipic acid were 
1 ,1 94-.-9-g-taught to the 31. flask furnished with a capacitor, dehydration tubing, a stirrer, a 
thermometer, and nitrogen gas installation tubing, 3, 3, and 5-trimethyl hexandiol and 3 and 5, and 5- 
trimethyl hexandiol (ratio 1:2.7) were heated in it, and it was made to react to it. Water began to distill 
from near 160 degree C, and the internal temperature raised reaction temperature to 180 degrees C 
over about 4 hours. When the distillate of water decreased, reaction temperature was raised to 200 
degrees C, and the distillate of water was continued. The 10 ppm considerable amount of tetrabuthyl 
titanate was added in the place where the acid number of reaction mixture became 5-10, the internal 
temperature was made into 210 degrees C, and the reaction was continued further. The reaction was 
ended in the place where the 6 hours after acid number became 0.5 or less, and the polyester polyol 
solution was obtained. As for this solution, the acid number was [ 0.2 and the hydroxyl value of 56.4 
and viscosity ] 1 1,900cp / 25 degrees C, and APHA was 10. Moreover, the number average molecular 
weight of polyester polyol was 2000. 

[0028] (The synthetic example 2: Composition of polyurethane resin A) Isophorone diisocyanate 222g 
was taught to the flask of 21. of inner capacity which attached a stirrer, a thermometer, and nitrogen 
gas installation tubing, and when the internal temperature was made into 60 degrees C, 1,000g of 
polyester polyol solutions obtained in the synthetic example 1 was dropped over 30 minutes. Finished 
dropping, kept reaction temperature at 100 degrees C, it was made to react for 4 hours, and the 
urethane prepolymer of 3.2% of isolation isocyanate ** was obtained. Methyl-ethyl-ketone 81 5g was 
added and agitated to this, and it considered as the homogeneity solution ("A* liquid" is called below.). 
Subsequently, isophorone diamine 78.2g, 1.1 6g of G n butylamine, a 1221.5 g methyl ethyl ketone, and 
1 ,024.4 g isopropyl alcohol were taken and agitated in the 51. flask, and it was made homogeneity. 
After making the internal temperature of reaction mixture into the range of room temperature -40 
degree C and dropping the whole quantity of A' liquid over 30 minutes, the internal temperature was 
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made into 50 degrees C, and it was made to react for 3 hours. Mn according [ the obtained 
polyurethane resin solution ("A liquid" is called hereafter) ] to 30% of resin solid content, viscosity 
2,440cp / 25 degrees C, and GPC was [ 1.98 and Mw of 56,880 and Mw/Mn ] 1 12,780. 
[0029] (Example 1) As textile fabrics, the total fineness of 500 deniers, 96 filaments, and polyester 
fiber with a reinforcement of 9.0g [/denier ] were used, and warp and the woof used 39 plain weave 
fabrics/inch. The plain weave fabric infiltrated the thiourea compound with the conventional method, 
and carried out fireproofing. It heated and dried and the lamination cloth was obtained, after applying 
to one side of textile fabrics the solution of polyurethane resin A obtained in the synthetic example 2 
so that the amount of paint films at the time of desiccation may become 50 g/m2. The lamination 
cloth was cut out, and as the lamination section became inside, it created the air bag. 
[0030] (Example 2) The uniform and transparent constituent (nonvolatile matter 30wt%) which mixed 
polyurethane resin A200g and chlorination polypropylene ("super kuron 81 3A" chlorine content 30wt% 
and nonvolatile matter 30wt%) 100g [ the solution of polyurethane resin A obtained in the synthetic 
example 2 ] obtained in the synthetic example 2 instead of, and was obtained in the example 1 was 
used, and also it carried out like the example 1. [ by Nippon Paper Industries Co., Ltd. ] 
[0031] (Example 3) As textile fabrics, 6 and 6 nylon fiber with the total fineness of 840 deniers, 162 
filaments, and a reinforcement of 9.5g [/denier ] were used, and warp and the woof used 25 plain 
weave fabrics/inch. It heated and dried and the lamination cloth was obtained, after infiltrating into 
textile fabrics the solution of polyurethane resin A obtained in the synthetic example 2 so that the 
amount of paint films at the time of desiccation may become 40 g/m2. The lamination cloth was cut 
out and the air bag was created. 

[0032] (Example 4) The total concentration of 420 deniers, 72 filaments, and nylon 6 fiber with a 
reinforcement of 9.1 g [/denier ] were used, and warp and the woof used 45 plain weave fabrics/inch. 
The thiourea 5 weight section was mixed to the solution 1 00 weight section of polyurethane resin A 
obtained in the synthetic example 2, it heated and dried and the lamination cloth was obtained, after 
applying to both sides of textile fabrics so that the amount of paint films at the time of desiccation 
may become 55 g/m2 in total. The lamination cloth was cut out, and as the lamination section 
became inside, it created the air bag. 

[0033] Since each air bag obtained in above-mentioned each example has a good adhesive property 
with textile fabrics, it is lightweight, reinforcement is excellent, it is fire retardancy and a plasticizer is 
not further included in a coating layer, even if it is contained at the elevated temperature for a long 
period of time, there is no adhesion between textile fabrics, expansion of an air bag was smoothly 
performed also at the time of inflator actuation, a pinhole could not get bored easily due to the piece 
of the minute metal from an inflator, and air shutoff nature was below 2 ml/cm2/min. 
[0034] 

[Effect of the Invention] According to this invention, it excels in the expansibility of an air bag, an 
adhesive property with textile fabrics, weatherability, and pinhole-proof nature, and the thickness by 
the additive which comes up and is not ** is thin, it is lightweight, and the air bag of high intensity is 
obtained easily. 



[Translation done.] 
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[0 0 0 8] tafc^swt MJ^^-1, 6- 
^■y->v J ^-;^tflgifiSi> ? *;u#>^c)x^^;w* 

fe£5 0iI%R±tfb, i^i^^S** 5 0 0- 
5, 0 0 OW^UXX^^'J^-— JVR.ZfizS'f V->7^ 

- Mt£ tofr 6 fcft^Utfl' ^rj&iSflgiS? 
v *>Ym$>)V> / Pt£< tfcfrffiC^S^- h LT&ft 

*y*^#>K*t7yt>iT?*455*- h^lCUSt" 
ftfco-Ci&S. SSfc^SSiJHtt. *>8Mi*«JB 

ftfc©Tifcft. 
[0 0 0 9] 

- h/ii?O^^E#"JXX^;k #'JXXT-;i/©Mll3jgL 

x v 7 ^ * fc \tr *> tr Eommmvii 
;^>»6t***i^i/fc3#ux7f;i'. 6, 

D>, 6t-fD>, 12t-fn>, 4, 6t-fD>fe«t 



t» 

( 3 ) 

3 

mmmm* f77ii^fflii^y7^7^>hxttv 

[0 0 10] ±IB7^ 5^>h*tlTH 
tlT^^*^* J 4 0 0~ 1 0 0 O^r-— Jit&hfDtf&m 

^0^T*-5„ ±flfeB#^*5 
0 ~ 2 5 0 g /m 2 . 3£K 1 5 0-1 0 0 0 kg/3 c 
mitS^CD t> CD*W £ b t^„ 
[0 0 11] ±fE«6#tt*U^U^>^igJCj;t)3-5 i 

feT#5. 20 
[ooi2]*i;, ±ffi«*JC3— 7 t ^>^r*# , J'5 

>»Hg«. Jfiffl-^sP U iXri« U ;k> vH" V 

4>&<<fcfc, 3, 3, 6-^+}- 
>> 5 ^--JUSZ>VXtt3 ( 5, 6 

-'\^-y->> 5 ^--;p (jy.T. nne.£ mj*^- 1, 
6 _^^>^^-_ ^ (tmhd) mt.^?) trnwin 

8tfflI7xTWfi4Mfl)5 0tt%£[±ML/, * 

«. (1) MIy*^>iSa!TMHD©#UX7, 
U Jk (2) JBI6i)Ji?*;U#>lfc&«TMH 

d t -^omo-tf U =*— ;i/CDrl-&^ro# u ixfj^ 'J * 
-Jk (3) Bgtel^> ! 73;^>g?S:tK-?-©ft!lW*U^-- 

^;l^>J:*-;U<t> _tfB (1) Xli (2) ffliSUlXr 

;p#u*— jKoffi^**«*»f an*. 40 

[0 0 13] lE^'JxXf^U *-;l/tLTIt $C 
i^T'TF-f) *55 0 0~5 0 0 OWflUSH^UX/sT^M? 

sutc^-r-ss/wt^ftT-rafc*. so 
[0014] ±ttt<nm<D# <j ^-;u<h btii, ( i ) 

^tX5 1 U>. ^b7'Dt 0 U>. rh7th*D77>f 

fcte#J|-&ft^ U x-^;U# U 50 
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(2) ^U-tr'J>> HJ^d-.h^d/O. h 
'J ^n— ;Ux^>, l, 2, 6 -"\3Mt> MJ3-— 
;k l, 2, 4-^>hUt-;k ^iuxuh 
— ;k VJUb'l — ;k x5 1 U>^'Jn— ;k l, 3-:/ 
u/\>i?3r—)V. i, 3 --J^z/'Jir— ;k i, 4-y 
^ Jk ^*^>^;k^u n-ji/, ^>^>v*^- 

— ;k ^-ti^^— ;k ;k i. 4- 

^>v ? *-;k yifu>^ijn-;k huifi/> 
yu:n— Jk vy"nt°l/>^U a-;i/^<Dt&ft43J;cPF 

ffi»©e#^y :3-;Maa**tf sn. ±fafa©#'jx 

XrMUt-^ttTd (3) IRttxX7-;Hb^« 

*wsna^UT»e.na#u ixr;« u *— jusi, 

(4). #'J*-jR*-h#'J*— (5) 
>>x>^ u fX7i; a {cgHfcx^ u > 
*> b < umit zf a tr b > £ttjn b r# e. ntc if u 3 -;u 

[0 0 15] IB)!*^*;k^>B!i:bT«, T^fcf> 

m. m*ytr)im, -fv7^j«- fk7^;i«, ?i/ 

-i>m. ->a^«. na>^. if 

)Vf>)Vm. t:*'J>K> X^'J>8^ 7ir*7^>^> -fc 

a* v >g?^wx^s^ fc b < tt - n «=> ir^-r 

[0 0 16] #*W©jRUtfl^>*MBtt. !S»^#'J 

#u hu^? 1 ;P'\+-y->^*-;k7)jite^x^s^x7 > 
^u*— )v<D^mmt. *»?#y*-^oi on 

%jy.Ttf*-5dt*W*b^. ffiffl#J-&*U oa»%* 

[0 0 17] ^WfC^W*^ VisT*— hfc&Vot 

1, 5-t7^1/>y-f7y7^ 

— K 4, 4' -y7i-JM5'>y'fyy7*-h, 
4, 4' -77iZW3'>-7'fyy7^-h, 4, 
4' -y'<>yMyy7$-K y7M^y7ix 
W^M7->7^- K fH77;^y7x-;M 
^>y^7y7^-h, 1. 3-7i-l/>y-f7y7 
^— K 1, 4-7iZl/>y-fy->7^-K h U V 
>^yy7^-h, Zf*>-1, 4-y-fyy7^- 
K l^>y-fyy7^-K. 2, 2, 4-h 
U ^^P^+f-^l/^-f V->7^-h. 2, 4, 4 

- h l J/fM*'7/5 : l'>y^yy7^-K MJy 
>v-fyy7^--K v^D^\^1}->- 1 , 4-y-fy 

'^y->7*-K > J ->^P'\^->;k^^>-4 ) 4' 

-y-fvm-h. 1, 3 -t'X MV->7^-h^ 
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[0 0 18] *SB«K:«(r)TB#U9U^>«riBiCM# 
ISI^ffltSItfeTtS. ^ftftaJtbTtex^ b 
>y7S>, 7"nfcru>S>75>, '\+-y-^5 1 U'>> s 7 
5 >, yIfl/> hU7S>, h'jXfU>fh75 
>. -fV*D>y75>, > ? ->^P's+->;i/^^ >- 

rtfc*KSSWt45'7S>». «Atf2-tHn* J / 
IfJUf l/>y7 5>, 2-tFD + yl^7 , Dt 
U>-y7=>, y-2-tFP*yIfJHfl/>y7 
3 >. 2 - h Ko+yX^7"D f l/>-y7 5 >, 
2-hKD^y7"Df;i'X?l/>y7S>. v?-2-fc 

<5 o 

[0019] ^wcfctfatfytf^^jBa*. s«# 
^ttsaua bitten. ^^nr^wyu^>mm<D 20 

7S>ffi/550~10 (KOHmg/g) ©ilt^SI 
T5y , **«t^mrKh , J^^;U- 1, 6 It 

[0 0 2 0] *«WT«ffl-rSJf«U^U^>»litt, ffc 
(Mn) *55, 0 0 0~ 1 0 0, 0 0 0 CO® 
HF*3T*-5Clt*tJf^U^ 0 lfc¥*l£'?*** 5 . 0 00 

+ >y'1t, SliS^O. -*10 0, OOO^ii 30 

[0021] *^Bj[c*5t,ir«. ^ U w?>ffi } m\zm. 
yv>, *t$«MMt:£4fe, fc«*»«»j#*flHii-r*;i 

tf, X^U 7 p Dt°U'>¥54S^#:, feb 

fi£#&*fi*fl:b;fct><DT?*9» 1 ~ 6 0 

a»%» Hl:i0~4 0I1%*WSLK Sfc. Ktt 40 
mit*U7-{ ><DmW-i^^m\t5, 0 0 0~2 0 0. 
0 0 0.!8tC 1 0, 0 0 0~100, o oo^ilt^ 

ana. #<)ou5>>ffim (i) /m.mitif^)-tvy ^ 

> (2) = 5/95-95/5 (11%) T*i>^<t*« 
(1) t£$WJ*l/7-<> (2) <b©g2-&it«ffi§C 

{cigars ci^Tts. #0 71/5- >mm tmmittf 
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[0 0 2 2] ±3£©<7ly;y>«i!lii£fi*. «/f(Cj;D7 

[0 0 2 3] #U">U^>»JIB***»'bT!fe*-r*« 
bTtt. a#, ^>if>. 

V 7*n M)V7)Vzi — ;k n - 7*^ 7 —)\>m<D7)l^i—)\> 

%kmm-. 7thx y5Pjux3\ii^ h>. ^fw;7" 

?;Uv- h>#©x h>*i6f»**3fi*fcttSB^UTttffl 

[0 0 2 4] #'J^l/i'>il©7^;i'A(i. 5p'J>7ly 

-;^-fVy7^- h©SJS{CiDt#6*l£:#'J r 7b^ 
>HtJiB g # ^iJO^^BS b Tjf b Hi b f£{C «fc 0 7 ^ A 1C 

[0 0 2 5] 75^- bJfODJ¥*«U l~100nm. 
Sb< tt5~3 o umT°$>V. n— ?v yifm.it 1 0 
~2 0 0g/m ! , Jff* b<«2 0~1 0 0 g/m 2 T$> 

n— >^$nxViTt)J:tib, 17^7^1*6 
Mfc¥^W®^*i2m 1 /cm 2 /m i nT-a&JltfgB 

[0 0 2 6] 

r%j »c^-r«^*l»<a^ ra»%j 

[0 0 2 7] (-&fi)c0ij 1 : * U XTs ^;U# U :*-;KD-& 

7JX^Al=*5{0#ttfc3 U h;l/©7^Xn{c, 3, 
3, 5 - hU^f)K++J->yt- ;U*3J:0;3, 5, 5 
-h'J^fil'Mii->yt-;i' (Jt*l : 2. 7) * 
1, 5 7 8. 2 g. T->'bf>^Sr 1 , 194. 9 g tt& 
iPfibTKJS^-lirfc., rtfiAU 6 O'C^ffi^?.*^ 

®aibs&ae). »4i*iai3&^tTi 8 o < cstkjss^*± 

#^-tirfe„ *©@m^«^bfcP#^-CSJtSSa*2 0 0 

■ctr±^ ^(D^ta^m-ftc. s^©^«*55~io 
fflaa^sn^.. i*ifi£ 2 1 o t cicbTKi£;^s etc^tt 



( 
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Kffitf 0 . 2 , TKSSff ^ 5 6. 4, 
9 0 0 cp/25tTfeD, APHAHlOTfeofc. 
#iJ.XXf*#'J*- *OW«»fItt2 0 0 

[0 0 2 8] (^JSfi«2 : #'J">U^>«JIBAO^ric) 

U y NKD777al:-fV*D>i;'fVv'7*- h2 2 

enfcjpux^T-ji'jpu*— ^*ati , ooog$3o 
»*>n*Ti/fc. rBT^^^MJSS^* i o ot;{c« 

5, 4P#|HKJfcS1i\ iSSHyvT*- bfa3. 2%£> 
^l/^TVtf'J T—Amzntz. Z\tl\Z*?-)i>3-?-)V 

yh>8i5 g sjp*tRi*n%— «* (aT r a ' m 

tf;D>S?y 5 >7 8. 2 g. v J -n-y^JUT5>l. 
16g, t^frZLJ-frtr h> 1 2 2 1 . 5g. -fV^D 
\z*)V7)Vn-)V± , 0 2 4. 4 g£<fcDiS#LTi9— K 
l/fc. S^?g»rtffi^^fi~4 O'CO^HICbTA' ifc 
®^:MSr3 0^*HtTjBTbfc©^, ft*S£5 0 < CJCU 

T3mr$Km2-&tz. mintz-^vou^ymmmm. 

(«T, TAjKj tlTT) tt, fm»»3 0%, *Sg 
2, 44 0 cp/25'C 1 GPClC<k^Mnli5 6, 8 
8 0 , Mw/M n « 1 . 9 8, Mwtt 1 1 2, 7 8 0T 

coo29] (mmmi) m^st^x. h^juss 

0 0f--;K 9 67^7^>h, Hi»&9. 0g/r- 
fe39*/inch <E>¥i®tJ£&ffi Lfc. 

M2T''&*>ntz#i)ryis5>>ffimA<D®m&, &.mm<D 
mmm& 5 0 g/m'fcfcs«fc 3 u 

.^SriSIHrLT. 55*- h»*«rt«K:fc*J:'3t;:bTX 
[0 0 3 0] (^iSW 2 ) #!Sg0iJ 1 -C. £-fi£#J 2 Tt# £ 
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mz# u o u$> >mmA 2 0 0 g tit*^ u t? u 

> (B#S3iiK (H0 « rx-/1-^P>8 13AJ , I 
*^*3 0wt%. ^»^»3 0wt%) lOOgi^S 

^i/t#6nfc. ^--pawafflis* (^F#^»3 0wt 

[0 0 3 1 ] «1M3) WtLT, b-?)mm8 
4 0rZ-Jk 1 627-f7^>l-, M9. 5g/f 

Mi:fc2 5*/ i n c h 0)¥-1&VS&@.m Vfz. £fi£0>J 2 

«*«4 0 g/m ! ICft^J;5CWtC-tSStm UD 

[0 0 3 2] (Hi£0iJ4) h-^;Wg«4 2 0f-~ 
7 27^7^>h> M9. 1 g/^X-^CD-jM 

inch (DWk&tiim Istz. &f$.m 2 T# &nfc# >J 
^U^>»BMAWfi§*gl 0 0aSBPtC*fbT7°^^5 
fi»a$£fg-&LT. S£SB#OD^«S*t^-fh-e 5 5g/m 

20 Uzu^^oizmti<nmm\zm^vrzm^ mm. $zmv 

hgP^rt#J(Cf c £-5J:'5tCbTXTA*^^S:f^fi£b 
[0 0 3 3] ±tH&*lMTfl 6 nfeXT-/ 1 ! 7 ^tt, 

<, -f >71/- * — f^DjBtlCfcxyAy^COI^SidiXA 

— xtcfft?n. -< >y v— 5>— frZotiSLfr&mfrizJi-D 
30 Tfce>3fc— ;i/*«»sk:< <> aaiRtt^zmi/c 
m J /m i n£ATT*-D7c. 
[0 0 3 4] 

[^^OTSi^] *^0^{cj;n«, xT/^-y^co^Stt, 

w«tt. wtr>*-jutt»c«n, ran 



7D> h^— i?<Dffi% 

(5i) int. ci. 6 wmie* FI 
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